US005915917A

United States Patent [ (1] Patent Number: 5,915,917
Eveker et al. 451 Date of Patent: Jun. 29, 1999
[54] COMPRESSOR STALL AND SURGE [58] Field of Search ............ceccennce 415/1, 17, 26,
CONTROL USING AIRFLOW ASYMMETRY 415/27, 28, 118; 60/39.29; 701/102, 103,
MEASUREMENT 106
[75] Inventors: Kevin M. Eveker, Marlborough; [56] References Cited
Daniel L. Gysling, Glastonbury; Carl
N. Nett, Tolland; Hua O. Wang, U.S. PATENT DOCUMENTS
Willington, all of Conn. 4,550,564 11/1985 Callahan et al. ......ooeeee..c... 60/39.093
5,340,127  8/1994 Freeman et al. ....cccovveveerereennnnns 415/1
[73] Assignee: United Technologies Corporation,
Hartford, Conn. FOREIGN PATENT DOCUMENTS
[21] Appl No.: 08/676,387 401211696  8/1989  Japan ...........oviiniinnns 415/26
. No.: X
[22] PCT Filed: Nov. 2. 1995 Primary Examiner—Edward K. Look
’ Assistant Examiner—Richard S. Woo
[86] PCT No.: PCT/US95/17145 Attorney, Agent, or Firm—John Swiatocha
§ 371 Date: Nov. 2, 1995 [57] ABSTRACT
§ 102(e) Date: Nov. 2, 1995 A technique for controlling compressor stall and surge is
[87] PCT Pub. No.: WO97/00381 Qisclosed. In a gas tgrbine engir}e, static pressure asymmetry
is sensed at a plurality of locations along the circumference
PCT Pub. Date: Jan. 3, 1997 of the compressor inlet. Time rate of change of the mass flow
in the compressor is also estimated using pressure measure-
Related U.S. Application Data ments in the compressor. A signal processor uses these
signals to modulate a compressor bleed valve responsive to
[63] Continuation-in-part of application No. 08/355,763, Dec. the level of flow property asymmetry, the time rate of change
14, 1994, abandoned. of the annulus average flow to enhance operability of the
[51] It CLE oo F01D 17/08 COmPIessor.
[52] US. Cl e 415/1; 415/17; 415/27,
60/39.29 32 Claims, 9 Drawing Sheets
PLENUM
29 /
STATIC AND TOTAL 28 A
PRESSURE SENSORS
|
MOTOR 0 16 4 19
/ l(_ BLEED
L
20 28 2 C
COMPRESSOR ) ——24
COMPRESSOR BLADES —
:sn ~STn ACON
. SIGNAL
—_— PROCESSOR

Sal-San

26’



